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INTRODUCTION
The response to neuroendocrine stress begins with 
activation of the sympatho-adrenomedullary system 
(SAS)  and  hypothalamic-pituitary-adrenal  (HPA) 
axis and through a cascade of coordinated neural 
and hormonal signals culminates in activation of the 
adrenal glands (McEwen, 2000, 2008). These paired 
organs through release of catecholamines (adrenalin, 
noradrenalin) from the medullar part of the gland 
and  steroids  (glucocorticoids,  mineralocorticoids) 
from  the  adrenal  cortex  further  orchestrate  both 
fast  and  long-term  adaptation  of  an  organism  to 
any stressful condition (Raber, 1998). For example, 
while medullar adrenalin maintains alertness, corti-
cal  glucocorticoids  help  replenish  energy  supplies 
of a stressed organism (McEwen, 2000). Alongside 
adaptation, the adrenal hormones (particularly glu-
cocorticoids) also regulate termination of the stress 
response through a feed-back mechanism that oper-
ates at various levels of the brain. Acting both intrin-
sically, i.e., at the HPA axis itself, and extrinsically at 
the limbic brain structures controlling the HPA axis, 
adrenal  hormones  help  to  regain  stress-disturbed 
homeostasis (McQuade and Young, 2000). However, 
if stressful conditions persist, these systems some-
times fail to switch off when not needed or do not 
become active when needed, leading to a state that 
may result in a variety of maladaptive syndromes 
(Seley, 1998; Brown et al., 1999). At least in part, 
the maladaptation may emerge from exhaustion of 
adrenal  gland  secretion  under  the  chronic  stress 
conditions and loss of adrenal ability to recover from 
the  stress.  Such  conditions  are  known  as  adrenal 
decompensation or fatigue (Brown et al., 1999).
In  our  previous  study,  we  found  that  mature 
male Wistar rats subjected to chronic social isolation 
stress exerted marked hypocorticism 21 days after 
treatment (Adžić et al., 2008). Under these condi-
tions, we also observed multiple molecular changes 
in the upper, exstrinsic feed-back parts of the HPA 
axis: the hippocampus and the prefrontal cortex of 
the brain. In these structures, the composition of 
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corticosterone (glucocorticoid) receptor phosphoi-
soforms, their partitioning between the cytoplasmic 
and nuclear compartments, and the ratio of receptor 
chaperones  Hsp90  and  Hsp70  were  significantly 
altered  by  chronic  social  isolation  (Adžić  et  al., 
2008; Djordjević et al., 2008). These changes may be 
caused by alterations in the cellular milieu of upper 
parts of the HPA axis, but they may also be a conse-
quence of hypocorticism of the adrenal glands, i.e., 
adrenal fatigue. Consequently, in the present study, 
we tested the latter assumption and examined gross 
changes in mass of the adrenal glands as a whole and 
the adrenal cortex and medulla as separate gland 
structures  in  male  Wistar  rats  subjected  to  three 
different stress types: acute, chronic, and combined, 
i.e.,  chronic  followed  by  acute  stress.  Changes  of 
cortical  and  medullar  mass  were  correlated  with 
adrenal  activity  as  judged  from  serum  levels  of 
corticosterone and catecholamines, respectively, as 
well as with serum levels of ACTH and glucose. We 
found stress-type–independent changes in the mass 
of adrenal cortices and medullas, which did not cor-
relate with their respective hormone levels or with 
other blood serum parameters and which were most 
pronounced under chronic stress.
MATERIAlS AND METHODS
Materials
The OCTEIA Corticosterone EIA kit was purchased 
from  Immunodiagnostic  Systems  Inc.  (IDS  Inc.), 
Fountain Hills, AZ, USA. Accutrend strips for deter-
mination  of  blood  glucose  were  purchased  from 
Roche Diagnostics GmbH, Mannheim, Germany.
Animal treatment and sacrifice
All animal procedures were approved by the Ethical 
Committee for the Use of laboratory Animals of the 
vinča Institute of Nuclear Sciences in accordance 
with  the  guidelines  of  the  EU  FElASA-registered 
Serbian  laboratory  Animal  Science  Association 
(SlASA).  All  experiments  were  performed  with 
adult (3-month-old) male Wistar rats (body mass 
330-400 g) housed four per standard size cage and 
offered food (commercial rat pellets) and water ad 
libitum. light was kept on between 7:00 am and 7:00 
pm,  and  room  temperature  (RT)  was  maintained 
at  20  ±  2°C.  For  the  stress  experiments,  animals 
were divided into four groups: group I consisted of 
unstressed  animals  (control  group);  group  II  ani-
mals were exposed to acute immobilization for 30 
min  according  to  the  method  of  Kvetnansky  and 
Mikulaj (Kvetnansky and Mikulaj, 1970); group III 
animals were subjected to chronic isolation stress 
by individual housing for 21 days as described by 
Sanchez et al. (Sanchez et al., 1998); and group Iv 
was exposed to chronic (21-day) isolation followed 
by  30-min  immobilization.  To  reduce  variance  in 
the physiological parameters due to daily rhythms, 
all animals were sacrificed at the same time point 
in the circadian cycle, between 9:00 and 11:00 am, 
i.e.,  immediately  after  stress  treatment.  Animals 
were sacrificed under no stress conditions by rapid 
decapitation.
Preparation of serum and determination of glucose 
and adrenal gland hormones
Blood from each animal was collected at the time of 
sacrifice. Serum was prepared by 15-min centrifuga-
tion at 3000 rpm. The corticosterone (CORT) level 
was determined using the OCTEIA Corticosterone 
EIA kit according to the manufacturers’ instructions 
(Immunodiagnostic Systems Inc.). Calibrators, con-
trols, and diluted samples were loaded in duplicate on 
a 96-well plate coated with a polyclonal anti-CORT 
antibody, along with HRP-labelled CORT. The plate 
was incubated overnight at 4°C and washed, after 
which  color  was  developed  using  a  chromogenic 
substrate. The reaction was stopped by adding HCl 
and the absorbance at 450 nm (reference 650 nm) 
was determined with a microplate reader (Wallac, 
vICTOR2 1420, PerkinElmer). The concentration 
of CORT (ng/ml) was determined using a standard 
curve. Serum catecholamines were assayed by the Serum catecholamines were assayed by the 
modified  radioenzymatic  method  of  Peuler  and 
johnson (Peuler and johnson, 1977), and ACTH was 
determined as previously described (Dronjak et al., Dronjak et al., 
2004). For determination of glucose concentration,  For determination of glucose concentration, 
a drop of fresh blood from each animal was applied 
to an Acutrend strip and assayed colorimetrically 
with an Accutrend GCT reader (Roche, Mennheim, 
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Table 1. Stress-induced changes of whole body and adrenal gland mass in Wistar male rats. The total number of animals in each 
experimental group [control (Ctrl), acute (A), chronic (C), or combined (C+A) stress] is indicated above, while means ± SEM values 
for whole body mass and mass of the right and left adrenal glands are given below. Differences are statistically significant at *p<0.05, 
**p<0.01, and ***,###p<0.001 (*stress vs. control, #right vs. left adrenal gland).
Preparation of adrenal tissues and
determination of their mass
After  sacrifice,  the  adrenal  glands  were  carefully 
excised in situ and placed in an ice bath. The mass of 
the right or left gland was determined by weighing 
with a Mettler AE 50 electronic analytical balance 
having a precision of 0.1 mg (Mettler, Toledo, OH, 
USA). The following procedures were all carried on 
ice-cold Petri dishes placed in the ice bath: the adre-
nal cortices were carefully peeled off and completely 
removed, after which the remaining medullas were 
weighed using the aforementioned Mettler electronic 
analytical balance. The mass of each adrenal cortex 
was calculated by subtracting mass of the respective 
medulla from total mass of the adrenal gland.
Statistical analysis of data
Data are presented as means ± SEM from 17 to 22 
animals per group. In order to establish significant 
differences  between  control  and  stressed  animals, 
data were analyzed by one-way ANOvA, while com-
parison between the right and left adrenal glands 
was performed by the t-test. values were considered 
statistically significant if the p value was less than 
0.05.
RESUlTS
stress  did  not  alter  body  mass  but  increased 
adrenal  gland  mass  in  male  Wistar  rats.  Body 
mass  and  adrenal  gland  mass  were  determined 
in  3-month-old  Wistar  males  subjected  to  acute 
(30-min)  immobilization,  chronic  social  isolation 
(21-day), or the combination of both stressors, as 
well as in the corresponding age-matched controls 
(see Methods). As can be seen in Table 1, the body 
mass of Wistar males was not affected by any of the 
stress  conditions  applied.  However,  adrenal  mass 
was significantly increased under all three types of 
stress (Table 1). In addition to this, under chronic 
and combined stress we observed bilateral asymme-
try of adrenal gland mass gain, i.e., mass of the left 
gland was consistently higher than that of the right 
one (Table 1).
stress-induced adrenal cortex mass gain not cor-
related with serum parameters. In the same animal 
groups,  we  determined  stress-induced  changes  in 
mass  of  the  right  and  left  adrenal  cortex  (Fig.  1, 
upper panel). We also followed serum levels of three 
parameters:  pituitary  ACTH,  which  is  the  major 
activator of adrenal cortex activity; corticosterone 
(CORT), as an indicator of cortical secretion; and 
glucose, as the end point of CORT activity in main-
tenance of the carbohydrate balance (Fig. 1B). The 
results indicated that mass of the adrenal cortex was 
significantly  increased  under  all  stress  conditions 
(Fig. 1A). Also, bilateral asymmetry of cortical mass 
gain was observed in control as well as in stressed 
animals, with size of the left cortex being consist-
ently higher than that of the right one (Fig. 1A, com-
pare right and left panels). Increase of cortical mass 
in  acute  stress  was  in  correlation  with  increased 
ACTH, CORT, and glucose in the blood serum (Fig. 
1B). However, chronic stress led to a much smaller 
increase in the level of serum ACTH compared to 
acute stress, and it also caused significant decrease 
Treatment →
Parameter ↓
Control
(Ctrl)
Acute (A) (A)
immobilization
Chronic (C)  (C)
isolation
Combination
C+A
Number of animals 22 17 17 20
Body mass (BM) ( ) ( (g) 371.6 ± 44.1 387.4 ± 40.9 386.3 ± 28.0 377.9 ± 52.8
Adrenal gland mass (mg)
Right 18.6 ± 6.6 32.2 ± 1.9*** 31.5 ± 5.3*** 29.4 ± 3.5***
left 23.5 ± 6.5 34.7 ± 4.8*** 41.8 ± 5.2***��� ��� 37.8 ± 4.1***���M. ADžIć ET Al. 190
in CORT and glucose levels (Fig. 1B). When chroni-
cally stressed animals were subjected to subsequent 
acute  immobilization  (i.e.,  combined  stress),  the 
serum  levels  of  ACTH,  CORT,  and  glucose  were 
again all increased (Fig. 1B), but the ACTH increase 
was  less  pronounced  than  in  acute  stress.  Taken 
together,  these  results  suggest  that  stress-induced 
gain of adrenal cortex mass was bilaterally asym-
metric  and  mostly  stress-type–independent,  while 
cortical activity (to judge from serum parameters) 
seemed to depend on the type of stress.
stress-induced  adrenal  medulla  mass  gain  not 
correlated  with  serum  catecholamines.  Analysis 
of  stress-induced  changes  in  mass  of  the  adrenal 
medulla  (Fig.  2A)  also  indicated  the  presence  of 
bilateral asymmetry. To be specific, while mass of the 
right medulla was almost unaffected by stress, that 
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Fig. 1. Changes in parameters of the adrenal cortex in stressed Wistar rats. The cortical mass of the right and left adrenal glands 
(A) and serum levels of ACTH, corticosterone, and glucose (B) are presented as means ± SEM. The number of animals in each ex-
perimental group [control (Ctrl), acute immobilization (A), chronic isolation (C), and the combination of both stressors (C+A)] is 
given in Table 1. Differences are statistically significant at *p<0.05, **,##p<0.01, and ***,###p<0.001 (*stress vs. control, #right vs. 
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of the left medulla was significantly increased under 
all stress conditions (Fig. 2A). This increase in the 
left medulla mass was most prominent in acute and 
combined stress and was correlated with increase 
in the serum levels of adrenalin and noradrenalin 
(Fig.  2B).  However,  although  the  medullar  mass 
was increased under chronic stress, both serum cat-
echolamines were at the control level (Figs. 2A and 
2B). Taken together, these data indicate that stress 
caused bilaterally asymmetric gain of medullar mass 
which  was  mostly  stress-type–independent,  while 
medullar activity, i.e., the respective levels of serum 
catecholamines, were stress-type–dependent.
DISCUSSION
According  to  Hans  Selye’s  concept  of  the  general 
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Fig. 2. Stress-induced changes in parameters of the adrenal medulla in Wistar rats. The medullar mass of the right and left adrenal 
glands (A) and serum levels of adrenalin and noradrenalin (B) are presented as means ± SEM. The number of animals in each experi-
mental group [control (Ctrl), acute immobilization (A), chronic isolation (C), and combined stress (C+A)] is given in Table 1. Differ-
ences are statistically significant at *p<0.05, **,##p<0.01, and ***,###p<0.001 (*stress vs. control, #right vs. left adrenal gland).M. ADžIć ET Al. 192
adaptation syndrome (GAS), in the stress-resistant 
stage of the GAS, the adrenal glands (as terminal 
effectors of the stress-activated HPA axis) begin to 
adapt  and  re-build  themselves,  increasing  in  size 
and function to the state known as hyperadrenia. 
However, if stress persists, this adrenal reaction may 
progress  further  into  the  exhaustion  stage  of  the 
GAS, i.e., to the point of total loss of adrenal ability 
to adapt, known as hypoadrenia.
Our previous observation of marked hypocorti-
cism in chronically isolated Wistar rats prompted us 
to evaluate this animal model, i.e., to determine if 
these animals are in the stress-resistant or exhaus-
tion  stage  of  the  GAS.  To  that  end,  we  followed 
changes in gross structure of the adrenal glands in 
relation to adrenal activity as defined by the level 
of  adrenal  hormones,  the  input  signal  of  ACTH, 
and the resulting glucose level in the blood serum. 
These  parameters  were  also  followed  in  Wistar 
males subjected to acute immobilization, since the 
response to this high-intensity physical-emotional-
psychosocial stress is defined in the literature as the 
‘normal’ response to stress (McEwan, 1998; Garcia et 
al., 2000). Finally, the ability to retain ‘normal’ stress 
signalling after chronic stress was traced by impos-
ing the combination of both stressors.
Our  experimental  data  indicate  that  animals 
subjected  to  any  of  the  three  stress  types  exhib-
ited marked bilateral increase in mass of the whole 
adrenal  gland,  as  well  as  in  mass  of  the  adrenal 
cortex (Table 1, Fig. 1A). This stress-related adre-
nal  hypertrophy  was  not  an  unexpected  finding, 
since hypertrophy has been previously reported to 
be  a  ubiquitous  phenomenon  in  response  to  any 
form of noxious treatment (Hornsby, 1985). Also, Hornsby, 1985). Also, . Also, 
the  adrenals  have  been  shown  to  possess  one  of 
the highest rates of blood flow per gram of tissue 
during  stress  (Hornsby, 1985). Thus, the adrenal Hornsby,  1985). Thus, the adrenal   Thus,  the  adrenal 
hypertrophy found in our experiments is interpreted 
as a consequence of stress conditions. However, in 
our experiments the increase of adrenal gland and 
cortical mass was not always accompanied by a cor-
responding increase of blood serum corticosterone 
(CORT). To be specific, while the increases of these 
parameters  were  found  to  be  nicely  correlated  in 
acute and combined stress, CORT was significantly 
below the control level in chronically isolated ani-
mals. A low CORT level may be a consequence of 
HPA axis hypoactivity under isolation (as reported 
by  other  authors)  and  it  may  lead  to  attenuated 
secretion of ACTH (Sanchez et al., 1998; Malkesman Malkesman 
et al., 2006). However, it may also be a consequence ). However, it may also be a consequence 
of compromised adrenal secretion. This assumption 
is based on our observation that both ACTH and 
CORT levels in isolated animals could be increased 
by  the  subsequent  immobilization.  This  increase 
of ACTH and CORT also correlated with less pro-
nounced  hyperthrophy  of  the  adrenal  cortex  in 
combined stress compared to isolation (Fig. 1). The 
discrepancy between elevated ACTH and decreased 
CORT  in  chronic  isolation  may  result  from  par-
tial modulation of the ACTH signal by other cel-
lular  agents,  as  reported  by  Salas  et  al.  (2008). 
Nevertheless, the control of energy pools as judged 
from blood glucose remained more closely related 
to the CORT level than to the ACTH level (Tabata 
et al., 1991) under all conditions. Thus, when CORT 
was below control levels under chronic stress, we 
also  observed  hypoglycaemia,  which  according  to 
Tabata et al. could itself be a significant stress on the 
entire body, and especially on the adrenals (Tabata et 
al., 1991). However, the hypoglycemia of chronically 
isolated Wistar rats seemed to be a transient state, 
since it could be normalized and even increased by 
subsequent acute stress, i.e., by CORT increase. In 
summary, our results on stress effects in the adrenal 
cortex indicate that Wistar rats subjected to chronic 
isolation experienced the stress-resistant rather than 
the exhaustion stage of the GAS.
Furthermore, in animals subjected to any of the 
three types of stress, we also observed increase in 
mass of the adrenal medulla, which was an expected 
finding,  since  it  is  in  accordance  with  previous 
observations of medullar changes in stress condi-
tions  (Ulrich-lai et al.,   et  al.,  2006). As in the case of .  As  in  the  case  of 
the  adrenal  cortex,  the  observed  medullar  hyper-
trophy  did  not  always  correlate  with  the  serum 
level  of  medullar  catecholamines,  adrenalin  and 
noradrenalin  (Fig.  2).  Thus,  increase  of  medullar 
mass  under  acute  and  combined  stress  correlated 
well with the significantly elevated levels of adrena-
lin and noradrenalin, but this correlation was not EFFECT OF STRESS ON ADRENAl GlAND IN MAlE WISTAR RATS 193
observed  under  chronic  isolation,  since  the  levels 
of  both  hormones  under  this  type  of  stress  were 
indistinguishable from the control. Based solely on 
the catecholamine level, it might therefore be con-
cluded that the animals were successfully adapting 
to prolonged isolation stress. However, hypertrophy 
of the adrenal medulla remained present in the left 
gland of chronically isolated animals, suggesting a 
possible attempt of the gland to meet the increased 
demand for these hormones under prolonged stress, 
as well as the possibility of their compromised secre-
tion. Moreover, these medullar conditions seemed 
to result in medullar sensitization to the next stress 
signal, since the levels of blood catecholamines were 
two times higher in response to subsequent acute 
immobilization.  Thus,  even  though  stress-related 
changes in the adrenal medulla were somewhat dif-
ferent from those of the adrenal cortex, they further 
strengthen the previous assumption that Wistar rats 
subjected  to  chronic  isolation  most  likely  experi-
enced the stress-resistant stage of the GAS. 
The similarity of cortical and medullar responses 
to the three types of stress used in the experiments 
may also be a consequence of crosstalk between cor-
tical and medullar signals. This assumption is based 
on  data  indicating  that  catecholamines  secreted 
within the first minute of the stress response may 
modulate  subsequent  ACTH  and  CORT  release 
(Sapolsky et al., 2000). Conversely, glucocorticoids 
may influence expression of catecholamine-synthe-
sizing enzymes (Evinger et al., 2007). Further insight 
into  these  interactions  gained  in  future  research 
would help us to understand the molecular basis for 
compromised  secretion  of  adrenal  hormones  and 
the  partly  maladaptive  response  of  experimental 
Wistar males to chronic isolation.
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ЕфЕкти различитих врста стрЕса на парамЕтрЕ адрЕналних жлЕзда и
ниво адрЕналних хормона у крви мужјака Wistar пацова
М. Аџић, АнА ЂорЂевић, ЈеленА ЂорЂевић, АнА нићифоровић и МАриЈА Б. рАдоЈчић
Лабораторија за молекуларну биологију и ендокринологију, Институт за нуклеарне науке “Винча”,
11001 Београд, Србија
У приﾭкаﾭзаﾭној стуﾭдиﾭјиﾭ праﾭтиﾭлиﾭ смо промеﾭнеﾭ 
маﾭсеﾭ  аﾭдреﾭнаﾭлниﾭх  жлеﾭздаﾭ,  аﾭдреﾭнаﾭлног  кортеﾭксаﾭ 
иﾭ меﾭдуﾭлеﾭ код полно зреﾭлиﾭх муﾭжјаﾭкаﾭ Wistar паﾭцо­
ваﾭ  којиﾭ  суﾭ  иﾭзлаﾭгаﾭниﾭ  раﾭзлиﾭчиﾭтиﾭм  стреﾭсовиﾭмаﾭ: 
аﾭкуﾭтном,  хрониﾭчном  иﾭ  комбиﾭноваﾭном  стреﾭсуﾭ, 
односно хрониﾭчном стреﾭсуﾭ наﾭкон когаﾭ јеﾭ слеﾭдиﾭо 
аﾭкуﾭтниﾭ стреﾭс. Наﾭвеﾭдеﾭнеﾭ промеﾭнеﾭ кореﾭлиﾭсаﾭнеﾭ суﾭ 
саﾭ  аﾭктиﾭвношћуﾭ  аﾭдреﾭнаﾭлног  кортеﾭксаﾭ  иﾭ  меﾭдуﾭлеﾭ, 
којаﾭ  јеﾭ  праﾭћеﾭнаﾭ  преﾭко  ниﾭвоаﾭ  кортиﾭкостеﾭронаﾭ 
иﾭ  каﾭтеﾭхолаﾭмиﾭнаﾭ  уﾭ  крвном  сеﾭруﾭмуﾭ,  иﾭ  таﾭкођеﾭ  суﾭ 
кореﾭлиﾭсаﾭнеﾭ  саﾭ  ниﾭвоом  ACTH  иﾭ  глуﾭкозеﾭ.  Под 
деﾭловаﾭњеﾭм сваﾭ триﾭ треﾭтмаﾭнаﾭ заﾭпаﾭзиﾭлиﾭ смо биﾭлаﾭ­
теﾭраﾭлно аﾭсиﾭмеﾭтриﾭчнуﾭ хиﾭпеﾭртрофиﾭјуﾭ аﾭдреﾭнаﾭлниﾭх 
жлеﾭздаﾭ, кортеﾭксаﾭ иﾭ меﾭдуﾭлеﾭ иﾭ овеﾭ промеﾭнеﾭ суﾭ биﾭлеﾭ 
неﾭзаﾭвиﾭснеﾭ од тиﾭпаﾭ стреﾭсаﾭ. У аﾭкуﾭтном иﾭ хрониﾭч­
ном  стреﾭсуﾭ  хиﾭпеﾭртрофиﾭјаﾭ  аﾭдреﾭнаﾭлниﾭх  жлеﾭздаﾭ 
биﾭлаﾭ јеﾭ праﾭћеﾭнаﾭ пораﾭстом аﾭдреﾭнаﾭлниﾭх хормонаﾭ 
уﾭ крвном сеﾭруﾭмуﾭ. Меﾭђуﾭтиﾭм, уﾭ хрониﾭчном стреﾭсуﾭ, 
аﾭктиﾭвност аﾭдреﾭнаﾭлног кортеﾭксаﾭ иﾭ меﾭдуﾭлеﾭ биﾭлаﾭ јеﾭ 
иﾭлиﾭ сниﾭжеﾭнаﾭ иﾭлиﾭ неﾭиﾭзмеﾭњеﾭнаﾭ, суﾭдеﾭћиﾭ по ниﾭском 
ниﾭвоуﾭ  хормонаﾭ  иﾭ  глуﾭкозеﾭ  уﾭ  крвном  сеﾭруﾭмуﾭ,  иﾭ 
биﾭлаﾭ јеﾭ неﾭповеﾭзаﾭнаﾭ саﾭ уﾭлаﾭзниﾭм сиﾭгнаﾭлом ACTH. 
Буﾭдуﾭћиﾭ даﾭ суﾭ свиﾭ посмаﾭтраﾭниﾭ паﾭраﾭмеﾭтриﾭ аﾭктиﾭвно­
стиﾭ аﾭдреﾭнаﾭлниﾭх жлеﾭздаﾭ моглиﾭ даﾭ сеﾭ реﾭвеﾭртиﾭраﾭјуﾭ 
наﾭкнаﾭдниﾭм аﾭкуﾭтниﾭм стреﾭсом, заﾭљуﾭчиﾭлиﾭ смо, даﾭ 
хрониﾭчнаﾭ иﾭзолаﾭциﾭјаﾭ доводиﾭ до деﾭлиﾭмиﾭчно маﾭлаﾭ­
даﾭптиﾭвног одговораﾭ наﾭ стреﾭс, којиﾭ по каﾭраﾭктеﾭриﾭ­
стиﾭкаﾭмаﾭ  наﾭлиﾭкуﾭјеﾭ  фаﾭзиﾭ  реﾭзиﾭстеﾭнциﾭјеﾭ  наﾭ  стреﾭс, 
преﾭ неﾭго фаﾭзиﾭ иﾭсцрпљеﾭностиﾭ по клаﾭсиﾭфиﾭкаﾭциﾭјиﾭ 
геﾭнеﾭраﾭлног аﾭдаﾭптаﾭциﾭоног сиﾭндромаﾭ.